SUMMARY This paper describes the necropsy changes in a patient with coeliac disease and respiratory disease and the pulmonary biopsies from 13 other coeliac patients with physiological evidence of a parenchymal lung disorder. Postmortem examination showed partial fibrous obliteration of small airways and dilatation of larger airways, -and the biopsies suggested similar changes in the other patients. We were unable to find any evidence of granulomatous or primary interstitial lung disease.
During the past 15 years there have been reports of several pulmonary disorders coexisting with coeliac disease. '-9 In most cases cryptogenic fibrosing alveolitis or bird fancier's lung have been diagnosed,'-6 but idiopathic pulmonary haemosiderosis,' sarcoidosis,8 and farmer's lung9 have also been implicated. These diagnoses have generally been made on clinical and radiological grounds alone; few patients have been biopsied.
Recently, we have found that sonme patients with gluten sensitive enteropathy have physiological evidence of a gas transfer defect,'0 and our investigations suggest that the pulmonary lesion in such cases is a chronic inflammatory and fibrotic process affecting bronchioles and distal bronchi, with minimal involvement of the parenchyma. The first part of this paper reports the necropsy findings in a patient with coeliac disease and lung disease. The second part deals with the appearances in transbronchial biopsies from 13 coeliac patients with abnormal gas transfer.
Case reports CASE 1
Clinical summary A 48 year old woman presented in December 1965 with a one month history of dyspnoea and a dry cough. She had kept a budgerigar for four years. There were inspiratory crackles throughout both lung fields, most pronounced at the bases, but no other abnormal physical signs were detected. A chest radiograph showed bilateral lower and left mid-zone shadowing, and spirometry revealed a Accepted for publication 4 December 1984 pure restrictive defect. Precipitins were shown to budgerigar serum and droppings and to hen's egg yolk. A diagnosis of interstitial lung disease due to avian exposure was made. The patient disposed of her budgerigar, and was treated with a daily dose of 10 mg of prednisolone. Three months later her symptoms had improved, but further shadowing was seen in the right mid-zone. With continued prednisolone treatment there was some resolution at the bases but the mid-zone shadowing persisted.
By February 1967 her condition had deteriorated. She had become more breathless, and radiologically the basal shadowing had increased. Her daily dose of prednisolone was increased to 30 mg, and although there was no bacteriological evidence of tuberculosis, she was given a course of streptomycin, p-aminosalicylic acid, and isoniazid. Four months later her clinical and radiological condition had improved; her prednisolone was reduced to 15 mg per day, and the p-aminosalicylic acid and streptomycin were withdrawn. She continued with isoniazid for two years, and remained on 10 to 15 mg of prednisolone daily for nine years. During this period the lung shadowing persisted but did not progress, and there was no symptomatic deterioration.
In The changes in the central nervous system were similar to those which have been previously described in association with coeliac disease." In the spinal cord, and in particular in the lumbar region, there was loss of large motor neurones and degenerative changes were present in the posterior columns. There was slight cuffing of pial vessels. An infiltrate of lymphocytes, plasma cells, and occasional neutrophils was present in nerve roots and dorsal ganglia, and there was extensive loss of myelin sheaths. The pia overlying the cerebral hemispheres, midbrain, and cerebellum showed a subacute meningitis. There was perivascular lymphocytic cuffing in the cerebral cortex and white matter, together with astrocytic proliferation and marginal gliosis. Perivascular cuffing, astrocytic proliferation, and neuronal loss were seen in the hippocampus, basal ganglia, paraventricular nuclei, hypothalamus, and olivary nuclei. There was slight pial infiltration over the cerebellum, the folia of which were normal; there was no loss of Purkinje or granular cells but the dentate nucleus showed neuronal degeneration and astrocytic proliferation.
There was no villous abnormality in the small bowel, multiple blocks from which were examined. Sections of the cardia and body of the stomach showed dilatation of occasional glands and degranu- Edwards, Williams, Asquith lation of chief cells. The colon, appendix, liver, and pancreas were normal. No significant abnormality was seen in the heart, thyroid, kidney, uterus, or spleen.
CASES 2 TO 14
In 18 of 73 patients with gluten sensitive enteropathy there was an abnormality of gas transfer'0; in 13 patients the respiratory problem was of sufficient severity to justify transbronchial biopsy.
One patient subsequently came to open biopsy.
Clinical and radiological findings There were eight women and five men, aged 30-69 years. All had gluten sensitive enteropathy, diagnosed on the basis of jejunal villous atrophy which had returned to normal or shown considerable improvement on a gluten free diet. The main respiratory complaints were dyspnoea (nine patients), a dry or productive cough (five and four patients respectively), and wheeze (six patients). Six patients were cigarette smokers, three were exsmokers, and four had never smoked. One patient had been treated many years previously for tuberculosis, but there was nothing of relevance in the medical histories of the other patients. No abnormality was found on clinical examination, with the exception of one patient, who had finger clubbing and bilateral basal crackles. There was focal calcification in the apices of both upper lobes in the patient who had had tuberculosis; the chest radiographs of the other members of the group were normal.~~~A Bronchopulmonary disease in coeliac patients The changes were generally mild and non-specific, and in two patients the lung parenchyma was normal. In the others there were varying degrees of interstitial, peribronchiolar, and perivascular fibrosis (Figs. 6 and 7) ; adjacent lung parenchyma showed patchy thickening of the alveolar septa (Fig. 8) , and sometimes prominence of granular pneumocytes.
No granulomata were present, and there was no inflammation and no evidence of pulmonary haemosiderosis. Arteries, arterioles, and veins were normal, and there was no abnormality of the capillary basement membranes.
Open biopsy This showed fibrosis and thickening of alveolar walls and an excess of intra-alveolar macrophages. Bronchioles were surrounded by cuffs of fibrous tissue containing an infiltrate of lymphocytes and plasma cells (Fig. 9) Interference with gas transfer is classically associated with fibrosing alveolitis, but it also occurs in any condition causing a ventilation to perfusion mismatch, such as emphysema.'' The low gas transfer in our patients could therefore be due to damage to the peripheral airways, and the obstructive element could be attributed to involvement of larger airways by a similar process. Tarlo's group5 found that asthma, chronic cough, and airway obstruction was more frequent in coeliac than control subjects. None of their eighteen cases had interstitial lung disease. All of our patients with physiological evidence of airways obstruction were current or ex-smokers, however, and the obstruction may be a manifestation of chronic bronchitis.
The pathogenesis of the respiratory disorder in our patients remains obscure. There are no constant immunological abnormalities and their prevalence in coeliac patients with a low gas transfer was no different from that of those with a normal gas trans- 
